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Two adult and three juvenile smooth- coated otters (Lutra perspicillata) were anaesthetized with Hellabrunn

mixture (HBM) (400 mg of ketamine hydrochloride (KHCL) and 500 mg xylazine hydrochloride (XHCL). The

mean dose of HBMused was 1 .04 ml/otter or 1 5 mgof KHCLand 1 8 mg of XHCL/kg body weight. Induction time

varied from 3-10 minutes and the duration of anaesthesia varied from 55-90 minutes. Long duration of sedation (2-

1 1 hours) was observed in almost all the cases which can be attributed to xylazine hydrochloride. The experiment

showed that HBMprovided adequate immobilization of the smooth-coated otter for surgical manipulation.

Introduction

Several drugs have been used successfully to

immobilize different species of otter. William and

Kochner (1978) tested five anaesthetic agents

(CI744, etorphine, fentanyl, ketamine hydrochloride

and halothane) to establish a safe, effective and short

acting anaesthetic dosage for use in sea otter

(. Enhydra lutris). Subsequently Williams and Siniff

(1983) immobilized sea otter using fentanyl in

combination with azaperone. Seal and Erickson

(1969) and Seal et al. (1970) used phencyclidine

and promazine to immobilize North American river

otter (Lutra canadensis). Kane (1979) and Melquist

and Hornocker (1979a, b) immobilized North

American river otter with ketamine hydrochloride

(KHCL). Hoover ( 1 984) tried KHCLin combination

with xylazine and acepromazine maleate for the

general anaesthesia of American river otter. Jenkins

and Gorman (1981), Reuther (1983), and Reuther

and Brandes (1984) used KHCL for the

immobilization of European otter (Lutra lutra)

and Kane (1979) tried KHCLon the oriental small

clawed otter (Aonyx cinerea). Reports on the

chemical immobilization of smooth-coated otter

(Lutra perspicillata) are, however, not available.

To implant radiotelemetric devices for an

ecological study of the smooth-coated otter, it was
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imperative to select a safe, rapid and effective

anaesthetic agent that could be easily administered

and produced no undesirable side effects. A mixture

of 400 mgof ketamine hydrochloride (KHCL) and

500 mg of xylazine hydrochloride (XHCL) - the

Hellabrunn Mixture (HBM) - was chosen in the

present study considering its safety margin. This

paper presents effects of HBMon smooth-coated

otters.

Materials and methods

Five smooth-coated otters (3 males and 2

females) were anaesthetized using HBM. The initial

anaesthetic experiment and trial implantation were

carried out on a captive adult male. Subsequently,

two male otters (one adult and one juvenile) and

two juvenile female otters, captured by using

Tomahawk and leghold live traps in the National

Chambal Sanctuary (NCS), were transported 40 km
north-east to the field research station of the Wildlife

Institute of India at Deori in the Morena district of

Madhya Pradesh for surgery. Of the four wild otters

caught, two were anaesthetized and implanted with

radio-transmitters within 30 hours of capture. The

other two otters were held for a period of 6 weeks

in a cement pool and maintained on a live fish diet

till surgery.

All the animals were kept off food for 8-10

hours prior to surgery. Each animal was then

anaesthetized using a Teleinject blowpipe through
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a gas pressurized syringe filled with freshly prepared

Hellabrunn Mixture HBM(ketamine hydrochloride

400 mg, Ketaset, Veterinary Products, Bristol

Laboratories, Syracuse, New York, + xylazine

hydrochloride 500 mgdry substrate, Rompun, Bayer

Leverkusen, Germany).

The initial dose for the otters was calculated

based on body weight and supplementary dosages

were administered intramuscularly to achieve

complete anaesthesia for surgery. Following

administration of HBM, clinical signs and the timing

of effects of drugs were recorded. During surgery,

respiratory and heart rates were checked and changes

or abnormalities were noted.

Induction time was recorded as the period

between administration of the drug and failure of

the animal to resist when handled. In the absence of

suitable methods for measuring the duration and

degree of anaesthesia, duration of anaesthesia was

recorded as the interval from induction to the time

when the animal regained ability to resist being

handled and/or reacted to external stimuli. The total

duration of sedation was recorded as the time when

the animal completely gained consciousness and

became normal. In order to allow for the completion

of surgical procedure for radio-implantation,

anaesthesia was maintained for a desirable period

by supplementing with additional doses when
required.

Results

The mean dose of HBM required to

anaesthetize was 1 .04 ml/otter (± 0. 143 range=0.5-

1 .3 ml) or 0. 1 82 ml/kg body weight (± 0.024 ml/kg

body weight, range=0. 12-0.26 ml/kg) or 15 mg of

KHCLand 1 8 mg of XHCL/kg body weight. The

HBMproduced immobilization and analgesia, with

good muscular relaxation, adequate to perform

surgery ranging from 55 to 90 minutes (Table 1).

Induction was achieved within 3-10 minutes

(mean=6.4, ± 1.30 minute) after delivery of the

drugs. In animals 1 and 3, a subsequent dose of 0.3

ml HBMwas given intramuscularly to achieve

induction. In case of animals 1 and 4, additional

doses of 0.4 and 0.2 ml HBMrespectively, were

required to prolong the anaesthesia for completion

of surgery. The duration of anaesthesia varied from

55-90 minutes (mean=68, ± 6.04 minutes). Wedid

not find significant correlation between per kg dose

of HBMand duration of anaesthesia (Spearman rank

correlation, r s = 0.70, P>0.05).

Following anaesthesia the heart rates and the

respiratory rates decreased slightly, and then

remained stable during surgery. In two cases slight

muscular tremors were observed 10 to 15 minutes

after induction and lasted for 20-30 seconds. During

the anaesthesized period the eyelids remained open,

muscle tone was normal and no muscular rigidity

was observed at any stage. While recovering, control

of the head was gained first, followed by fore and

hind limbs. Otters were slightly aggressive during

the early stage of recovery. Three animals urinated

immediately after recovery from deep anaesthesia.

On recovering from anaesthesia, the otters

responded to slight noise and tactile stimuli, but they

remained in a state of sedation for 2-11 hours

(mean=5.4 hours, ± 1.63 hours).

However, 24 hours after surgery the captive

adult male died. Necroscopy revealed that it had

swallowed a piece of surgical rubber drape that had

been spread in the cage, which blocked the trachea

leading to asphyxiation and death.

Discussion

Ketamine has been widely used to immobilize

different species of otters, but it often causes muscle

rigidity that hinders surgical procedure. Some

mortality during anaesthetic procedure was also

reported by William and Kochner (1978). Other

effects included decline in body temperature,

increased salivation, convulsions, depressed

respiration and cardiac stimulation [Beck et al.

(1971), Kolata and Rawlings ( 1 982) cited in Logan

et al. ( 1 986)] . Besides, the use of ketamine alone in

case of otters frequently results in hyperthermia in

conjunction with poor relaxation, apnoea,

tachycardia and hyperexcitability during the

recovery phase (Seal and Kreeger 1987).
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Table 1

DOSAGEANDTIMED OBSERVATIONSFORFIVE SMOOTHCOATEDINDIAN OTTERS
IMMOBILIZED WITH HELLABRUNNMIXTURE(400 mg KETAMINEHYDROCHLORIDE+

500 mg XYLAZINE HYDROCHLORIDE)

Case Age & sex of otters Wt.

(kg)

Initial

dose

(ml)

Subsequent

dose

(ml)

Post

induction

Dose

(ml)

Total

dose

(ml)

Induction

time

(min.)

Duration

of

anaesthesia

(min.)

Duration

of

sedation

(hr)

1 . Adult male (captive) 8.00 0.5 0.3 0.4 1.2 10 55 3

2. Juvenile female 4.00 0.5 0 0 0.5 4 65 2

3. Sub-adult male 7.50 1.0 0.3 0 1.3 8 60 4

4. Juvenile female 4.45 1.0 0 0.2 1.2 7 90 1

1

5. Juvenile male 4.55 1.0 0 0 1.0 3 70 7

Mean 5.70 0.8 1.04 6.4 68 5.4

Standard error of mean ±.0.12 ±0.14 ±1.29 ±6.04 ±1.63

Alternatively, ketamine can be easily administered,

is readily effective, has a wide margin of safety and

its effects are not cumulative as those of barbiturate,

therefore the doses can be frequently repeated

(Ramsden et al. 1976, Melquist and Hornocker

1979a, b).

Ketamine when used in combination with

xylazine, another central nervous system depressant

that produces analgesia with sedation and muscle

relaxation [Hebert and McFetridge (1981) cited in

Logan et al. (1986)] causes reduction in salivation,

muscle rigidity, emesis and convulsions (McWade

1982). To eliminate the side effects of ketamine

anaesthesia, acepromazine, oxymorphine,

trifluromazine and xylazine are used in fields

(Amend 1972, Herbst etal. 1985, Logan et al. 1986).

Apart from this the combination of KHCL and

XHCL has been used to immobilize many other

carnivores (e.g. Stephenson et al. 1978, Knight

1980, Hebert and McFetridge 1981, Parry et al.

1981, Nielsen et al. 1982, Herbst etal. 1985,

Kreeger etal. 1986, Terry etal. 1986). These drugs

usually result in smooth induction and recovery

(Harthroon 1976). Thus, Seal and Kreeger (1987)

recommended the use of ketamine (15 mg/kg) and

xylazine (1 mg/kg) as the safe anaesthetic agent for

otters. In this study we have used Hellabrunn

Mixture which has a specific combination ratio

(1:1 .25) of ketamine and xylazine.

Xylazine often causes prolonged sedation

(Parry et al. 1981, Hatch et al. 1982) that can be

eliminated by using yohimbine hydrochloride, an

antagonist to XHCL (Hatch et al. 1982, Cronin et

al. 1983; Goldberg and Robertson 1983, Jessup et

al. 1983). In our experiment we observed prolonged

sedation (2- 1 1 hr) that could be attributed to XHCL.

The duration of sedation could have been altered at

least in the fourth and fifth cases.

There is evidence that drug choice, drug dose

and animal response differ among species and may

vary within species (Seal and Kreeger 1987). Even

though the dose/kg body weight varied considerably

we did not find significant variation in duration of

anaesthesia. This may be due to the small sample

size and various age and sex of otters. The variation

in initial drug dose in the two juvenile females

appears to be due to temperament of the otters just

before administration of the drugs. One of the

juvenile females (case 4) was agitated when

compared to the other (case 2). Both the adult males
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took longer time to achieve induction compared to

the juvenile male (case 5) and juvenile female (case

2). Except for longer duration of sedation no other

physiological complication such as nausea, muscle

rigidity, and apnoea were observed. The urination

in most cases might have been due to the xylazine

induced hyperglycaemia. In this study we could have

reduced the long sedation period by using

yohimbine, but it was not available to us.

From the experiment we conclude that

Hellabrunn Mixture is a safe anaesthetic agent for

otters. However, to eliminate the side effects of

xylazine, yohimbine hydrochloride can be

administered. Care should be taken to keep the

animal preferably in a clean wooden squeeze

cage avoiding surgical drapes and polyethylene

sheets.
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